Abstract
Introduction
Persistent concerns about whether (and which) households are under-saving for retirement has been widely debated by researchers and policy makers. Many policies that aim to increase saving encourage the take-up of accounts that receive preferential tax treatment. Most tax-preferred savings accounts share the feature that contributions are deductible from taxable income in the year the contribution is made (subject to some restrictions), while withdrawals in retirement are taxable. A large literature in public economics studies the distribution of account owners and, importantly, whether contributions to these plans represent new saving or whether they crowd-out saving that would otherwise have been done in other forms (Bernheim (2002) , Friedman (2016) ).
In the last 20 years, however, several countries have introduced new tax-preferred savings accounts that reverse the timing of the taxation of savings. Contributions to these accounts, often referred to as 'back-loaded' or 'tax pre-paid' accounts, are not taxdeductible. In lieu of this deduction, investment income (interest, dividends and capital gains) accumulates tax-free and withdrawals of both principal and investment income are untaxed. 1 In contrast to traditional tax-deferred accounts, relatively little is known about whether contributions to 'tax pre-paid' accounts displace other saving. This paper studies the savings effect of Tax-Free Savings Accounts, a new 'tax prepaid' saving plan in Canada. Introduced in 2009, the TFSA has been extremely popular.
In 2015, Canadians held $194 billion in TFSA assets and annual contributions exceeded $60 billion. 2 Similar to other tax pre-paid savings plans, contributions to TFSAs are not deductible and investment income is not taxed. Contributions to TFSAs do not reduce the ability of individuals to save in traditional tax-deferred accounts and unused contribution room can be carried forward to future years. Moreover, there are no restrictions on TFSA 1 This is in contrast to traditional tax-deferred savings accounts such as IRAs, 401(k) plans, RRSPs and RPPs that are sometimes referred to as 'front-loaded' or 'tax post-paid' savings plans. Throughout this paper, we use the terms tax pre-paid (post-paid) and back loaded (front loaded) interchangeably.
2 http://www.cra-arc.gc.ca/gncy/stts/tfsa-celi/2015/tbl03a-eng.pdf withdrawals. Recent proposals to increase the annual TFSA limit have lead to a policy debate about the merits of the program. 3 The analysis in this paper is organized into two parts. First, using data from the Survey of Financial Security (SFS), a nationally representative asset survey, I document new evidence on the correlates of TFSA ownership and balances. I focus on the similarities and differences between families that only own a TFSA, those that only own a tax-deferred RRSP account, and families that own both accounts. I find that families that own a TFSA only tend to have lower incomes. Moreover, families that own a TFSA only have heads that are typically young (age 18 to 29) or past the normal retirement age (over age 70).
In contrast, families that own both accounts are middle aged and have higher incomes, similar to RRSP-only owners. The U-shaped age profile of TFSA ownership, especially among families that own a TFSA only is in sharp contrast to the hump shaped age profile of RRSP ownership and to the age-profile of U.S. Roth IRA and 401(k) ownership. Education attainment is positively correlated with owning both types of tax-preferred savings accounts. Being constrained by the annual RRSP contribution limit and owning taxable financial assets is correlated with TFSA balances, even after controlling for age, education, family size and marital status.
In the second part of the paper, I tackle the question of whether TFSA balances crowdout other saving. Estimating the extent to which TFSA balances crowd-out other saving is difficult in practice because TFSAs are universally available and account ownership is voluntary. To address the endogeneity of TFSA ownership, I exploit plausibly exogenous variation in a family's annual TFSA contribution room. My identification strategy exploits differences in family structure and mimics the following thought experiment. Consider two families, each with three members; a married couple and a child. Moreover, suppose that these families are identical except for the fact that one has a child that is 17 years old, while in the other, the child is 18 years old. Given that TFSAs are available to all individu-als over the age of 18, the family with an adult child is eligible to contribute more to TFSAs than the family with fewer adults. For example, in 2012, the former family was eligible to contribute up to $15,000 to TFSAs, while the latter could only collectively contribute up to $10,000. This example motivates a difference-in-differences research design.
I restrict the analysis to families with children and define "additional TFSA room"
or "treated" families to be those with children over the age of 18; families with children under the age of 18 are classified as "non-additional TFSA room" or "control" families.
My difference-in-differences research design compares the TFSA and non-TFSA assets of these treated and control families before and after the introduction of TFSAs in 2009.
Importantly, I control flexibly for family size and marital status so our identification assumption is that the non-TFSA assets of treated and control families would have evolved similarly in the absence of the introduction of TFSAs.
Pooling cross-sections from the 1999, 2005 and 2012 waves of the SFS, I find that there is no statistically significant effect of TFSA balances on holdings in total taxable financial assets or RRSPs. The statistically insignificant effect on saving in total taxable financial assets masks heterogeneity in the savings effect on its various sub-components. In particular, I find that higher TFSA balances crowd-out saving in taxable fixed income assets, especially balances in checking and savings accounts. My baseline estimates imply that a one percent increase in TFSA balances lowers taxable fixed income assets by 0.31 percent.
This effect is robust to restricting the analysis to families with children around the age of 18, as in the stylized example described above. These findings are consistent with the predictions of standard models of saving and asset location, in which individuals lower their tax liability by holding relatively heavily taxed fixed income assets in tax-preferred accounts and hold equities in taxable accounts (Mintz and Smart (2002) , Poterba (2002) , Shoven and Sialm (2003) , Dammon, Spatt, and Zhang (2004) ).
These findings have important implications for our understanding of the savings effect of tax pre-paid savings plans, as well as for current proposals to reform TFSAs (Kessel-man (2015) ). Evidence on the relatively high take-up of TFSAs by young and moderate income families suggests that the account is benefitting some families that are not well served by traditional tax-deferred accounts. These benefits, however, are weighed against the fact that these families constitute a minority of TFSA owners and that the crowd-out estimates imply that TFSA balances displace saving that would otherwise be done in taxable financial assets. Ultimately, any reforms to the program should balance these costs and benefits. 4 The remainder of the paper is structured as follows. In Section 2, I discuss the institutional background and review the literature on tax-preferred savings accounts, with a focus on tax pre-paid plans. Section 3 discusses the data. In Section 4, I report the correlates of TFSA ownership and balances and compare the similarities and differences between TFSA and RRSP owners. In Section 5, I estimate the causal effect of TFSA balances on other saving. Section 6 concludes by discussing the policy implications of our results.
Institutional Background and Review of the Literature

The rules and economics of TFSAs
The case for introducing a tax pre-paid retirement savings option in Canada began with Kesselman and Poschmann (2001) . The authors argued for the creation of a tax pre-paid retirement savings plan to complement the existing tax-deferred plans on two grounds. First, they argued, a tax pre-paid plan would incentivize and improve the (tax) effectiveness of retirement saving for moderate-income workers (Kesselman and Poschmann (2001) ). Participation rates in tax-deferred accounts, such as RRSPs and RPPs, have traditionally been low for moderate-income workers. Low participation rates may, in part, be due to the fact that these taxpayers often face higher effective marginal tax rates in retirement than while working. This makes saving in RRSPs and RPPs unattractive because income received from these plans in retirement is taxable and triggers clawbacks of income-tested government benefits. The second motivation for a tax pre-paid savings plan in Canada is that it would allow taxpayers constrained by RRSP and RPP contribution limits to save more in tax-preferred plans. 5
Introduced as part of the 2008 Federal Budget, the TFSA retained many of the features proposed by Kesselman and Poschmann (2001) , with some significant differences. Perhaps most notably, is that TFSAs were marketed as a vehicle through which individuals could save for a variety of life-cycle needs, not just retirement (Department of Finance
Canada (2008)). There are no restrictions on withdrawals and funds withdrawn in any calendar year can be re-contributed in future years without affecting regular contribution limits. Also, withdrawals from TFSAs (principal and interest) are not taxable and do not affect eligibility for income-tested benefits (e.g. the Old Age Security (OAS) and Guaranteed Income Supplement (GIS) for seniors). A second important difference is that annual TFSA contribution limits are not linked to an individual's tax-deferred contribution room or earnings. The contribution limit was initially set at $5,000 CAD per year and is indexed to inflation; for 2018 the statutory contribution limit is $5,500. 6 Unused contribution room can be carried forward to future years indefinitely.
Individuals are permitted to own a wide variety of assets in their TFSAs, ranging from cash and money market securities, certificates of deposit (GICs), fixed income securities, mutual funds and equities. In Appendix A, I discuss the similarities and differences between TFSAs and other pre-paid savings accounts introduced in the United States and 5 Kesselman and Poschmann (2001) also provide a horizontal equity argument for allowing more saving in tax recognized form. The argument is that two individuals with identical lifetime earnings profiles should face the same lifetime tax liability, regardless when they choose to consume.
6 From 2009 to 2014, the TFSA contribution limit was indexed to inflation and rounded to the nearest $500. By 2014, the nominal dollar contribution limit was $5,500. Budget 2015 increased the annual contribution limit to $10,000 per-individual per year, but removed the indexing. However, the new Liberal Government reinstated the $5,500 nominal limit and indexing in December 2015, effective January 1, 2016. To date, eligible individuals over the age of 18 in 2009 have been able to contribute $57,500 to TFSAs. the United Kingdom over the past 20 years.
Proponents of TFSAs appeal to the program's popularity among middle-income families, and claim that the account encourages new saving that will stimulate investment and economic growth (Poschmann (2012) ). 7 Skeptics argue that TFSAs disproportionately benefit wealthy families (Donnelly and Young (2012) , Kesselman (2015) ). Since TFSAs increased the opportunity for Canadians to save in tax-recognized form, the account has important implications for government revenues. Relative to the pre-TFSA regime, federal and provincial tax revenues are expected to decline if assets that generate taxable capital income are instead redirected to TFSAs. Moreover, since withdrawals from TFSAs do not affect eligibility for income-tested government benefits for seniors, the program may also increase federal and provincial spending, as relatively high-wealth, low-income seniors become eligible for benefits (Milligan (2012) , Shaw (2015) ).
Literature Review
Unlike the large literature on tax-deferred savings accounts, relatively little is know how savers use tax pre-paid savings plans. 8 In the U.S., Roth IRAs are similar to TFSAs in that contributions are made from after-tax income. Since most survey data sets do not ask households about their savings in tax pre-paid plans (or do not ask households to distinguish between tax-deferred and tax pre-paid plans), most of what is known about the use of Roth IRAs comes from administrative data. 9 Hrung (2007) uses panel data from a randomly selected sample of individual tax returns and finds that low current marginal tax rates are positively correlated with Roth IRA contributions. This is consistent with 7 In response to a question about the program during Question Period on April 22, 2015, Prime Minister Harper stated that: "Those billions of dollars that middle-class people are putting away will create tens of billions of dollars of long-term savings in our economy, which will drive jobs and growth." http://www.cbc.ca/news/politics/tfsas-middle-class-focus-of-heated-question-period-asharper-defends-oliver-1.3044231 8 Bernheim (2002) and Friedman (2016) provide two reviews of the literature on tax-deferred savings accounts. 9 An exception is the Survey of Consumer Finances (SCF) that asks about asset balances but not contributions.
the prediction that those with moderate incomes that face rising tax rates in retirement are attracted to Roth IRAs. Using administrative data from mutual fund account owners, Holden and Schrass (2014) estimate that assets under management in Roth IRAs totalled more than $500 billion in 2013. Beshears, Choi, Laibson, and Madrian (2014) (2015)). Both papers use aggregate statistics published by the Canada Revenue Agency and report that TFSA owners are on average, older and have higher earnings than non-TFSA owners. In a paper that complements our work, Al Zaman (2017) documents the differences between Canadian families that own a TFSA and those that do not using the 2012 Survey of Financial Security. Al Zaman (2017) finds that TFSA ownership and balances are positively correlated with education attainment and RRSP account ownership and negatively correlated with the number of children in a family.
Our paper makes two contributions. Like Al Zaman (2017), we document the correlates of TFSA ownership and balances. However, unlike the prior literature, we focus on the differences between families that own a TFSA only, a RRSP only and those that own both accounts. This distinction is important because families that own a TFSA only are very different from families that own both accounts. We also document evidence that some families the latter group may save in TFSAs because they are constrained by the annual tax-deferred account (RRSP) contribution limit.
Our second contribution is to provide new evidence on the extent to which saving in TFSAs crowds-out saving in other tax-deferred and taxable assets. Beginning with Venti and Wise (1990b,a) and Gale and Scholz (1994) , a large literature in public economics has sought to estimate whether contributions to tax-preferred accounts displace saving in taxable assets. Due to data availability and challenges associated with finding exogenous variation in tax-deferred contributions, however, evidence on whether tax-preferred savings crowds out other saving in Canada and the U.S. is mixed (Bernheim (2002) , Friedman (2016) ). To date, all of the evidence on crowd-out comes from papers that study tax-deferred accounts. To the best of our knowledge, we are the first to estimate whether balances in tax pre-paid plans crowds-out other saving. As mentioned earlier, studying whether TFSA balances crowd-out other saving is also important for determining the impact of the program on federal and provincial tax revenues. My baseline sample is all families with a SFS respondent (household head) over the age of 18. However, I sometimes restrict the analysis to families whose head is between the ages of 18 and 64 or families with children. I also covert all dollar amounts from the first two waves of the SFS to 2012 dollars using the Consumer Price Index. Throughout the analysis, I use population weights provided by the SFS.
Data
An important caveat to keep in mind is that the SFS only reports asset and liabilities at the family level. This is despite the fact that TFSAs, RRSPs and other assets are owned individually. On implication of this is that I cannot tell which members of a SFS family own a TFSA, or the distribution of TFSA balances across family members. An advantage of this feature of the data is that it allows me to estimate the extent to which TFSA balances crowd-out other saving, as demonstrated in Section 5.
Who uses TFSAs?
This section analyses the correlates of TFSA ownership and account balances. In section 4.1, I present summary statistics on TFSA ownership and the distribution account balances in 2012. Section 4.2 characterizes the profile of TFSA owners using the rich set of family characteristics in the SFS. In Section 4.3, I compare the profile of TFSA owners with RRSP owners and discuss the differences between these two groups.
Basic Facts
I begin by reporting some basic facts about TFSA ownership in Table 1 
Characteristics of TFSA owners
One of the benefits of the SFS relative to administrative data is that it contains detailed information on household characteristics, such as net worth and its components and the education of family members. This level of detail allow me to explore TFSA ownership patterns across many family characteristics that would not be possible using tax return data. I begin with the relationship between TFSA holdings and age in Figure 1 . 13 Figure   1a plots the probability of owning a TFSA against the age of a SFS reference person. 14 Approximately 30 percent of families whose reference person is between the ages of 18-29 own a TFSA. Ownership rates decline slightly until families approach retirement, then accelerate sharply. For families whose reference person is over the age of 65, the ownership rate is 45 percent. The age profile of TFSA balances is steeper than that of ownership rates ( Figure 1b ). For example, while families whose reference person is 35 to 39 hold $2,400 in TFSAs, on average, those between ages 65 and 69 hold more than $8,600.
Education is also strongly correlated with TFSA ownership (Figures 2a and 2b ). Whereas 23 percent of families whose reference person has less than a high school diploma own a TFSA, nearly 50 percent of those with a Bachelor's degree or higher own a TFSA. Families whose reference person has less than a high school diploma hold just over $3,000 in TFSA assets. This increases to $4,000 for families whose reference person holds a two-year col- 13 Tables B1 and B2 in the appendix show how TFSA balances vary by age group and family income quintile.
14 A family's reference person is the person most knowledgeable about the family's finances.
lege diploma. Families whose reference person has a (4-year) university degree or higher hold even more in TFSAs. For families with a Bachelor's degree, the average TFSA balance is $7,000; those with a graduate or professional degree hold more than $8,000. Given the strong correlation between education and TFSA ownership, it is not surprising that both are also strongly correlated with family income. Tables B1 and B2 Appendix show this relationship. Families with incomes in the top quintile are nearly three times (two times) as likely to own a TFSA as those in the bottom quintile (second quintile). Balances are even less equally distributed; families in the bottom quintile hold an average of $1,600
in TFSAs while those in the top quintile hold more than $9,700.
In Table 2 , I explore whether these patterns hold in a multivariate regression framework. Column 1 reports OLS coefficients from a regression of the TFSA ownership dummy on various family characteristics. Included in the regression but omitted from the table for brevity are family size and marital status fixed effects, immigrant status, francophone status and province of residence dummies. 15 As in the univariate case, the age profile of TFSA ownership is U-shaped after controlling for other family characteristics. Families whose reference person is between the ages of 30 and 54 are between 3 to 6 percentage points less likely to own a TFSA relative to the baseline group (18 to 29 years old). In contrast, families whose reference person is between the age of 65 and 79 are between 13 and 19 percentage points more likely to own a TFSA relative to the baseline group. Older families also have average TFSA balances that are between $5,500 and $6,300 larger than families in the baseline group, even after controlling flexibly for income and education (column 2). This contrasts with the negative correlation between age and Roth 401(k) ownership in the U.S. (Beshears, Choi, Laibson, and Madrian (2014) ). As we discuss below, the popularity of TFSAs among seniors may be due to the fact that the account was not marketed solely as a retirement savings vehicle and the lack of age limits on TFSA contributions. 15 Specifications that fully interact a reference person's age and education attainment or age and family income quintile lead to similar results.
Table 2 also shows that TFSA ownership rates and balances are increasing in the education attainment of the family reference person. Families whose head has a university degree are more than 20 percentage points more likely to own a TFSA than families whose reference person is a high school dropout. University graduates hold $4,000 more in TFSA balances, on average. Even after controlling for factors such as age and education, TFSA ownership and balances are increasing in before-tax family income.
Similarities and differences between TFSA and RRSP owners
I complement the analysis in the previous subsection by comparing the profile of TFSA owners to that of RRSP owners. Columns 3 and 4 of Table 2 report the coefficient estimates from OLS regressions similar to those in columns 1 and 2, except that the dependent variables of interest are a RRSP ownership dummy (column 3) and family RRSP balances (column 4). RRSP ownership rates increase with age up to age 70, before falling sharply. This is not surprising given that RRSP balances must be withdrawn, transferred to a Registered Retirement Income Fund (RRIF) or used to purchase an annuity by age 71. RRSP ownership rates and balances are also positively correlated with education attainment and family income, consistent with previous research (Milligan (2002) ).
Interestingly, the average TFSA owner is wealthier than both the average non-TFSA owner and the average RRSP owner. Figure 3 shows the net worth (going concern basis) of families in the 2012 SFS by their TFSA and RRSP ownership status. Whereas the average family that owns a TFSA has a net worth of $885,700, families that do not own a TFSA have an average net worth of $389,200. In contrast, families that are RRSP owners have an average net worth of $826,600 (note that these groups are not mutually exclusive).
This pattern holds for all percentiles of the net worth distribution. TFSA owning families at the 25th, 50th, 75th and 95th percentiles of the (conditional) net worth distribution are wealthier than RRSP owner counterparts. However, it is possible that less wealthy Canadians will comprise a greater fraction of TFSA owners as the program matures.
Given that TFSAs are marketed as a general purpose savings vehicle, it is not surprising that account owners are heterogeneous. In Table 3 , I explore whether families that own a TFSA but not a RRSP differ from those that own both accounts (or those who own a RRSP only). The dependent variable in column 1 is a dummy variable equal to one if a SFS family owns a TFSA only. In column 2 the dependent variable is a dummy variable equal to one if a SFS family owners a RRSP only, and in column 3 the dependent variable is a dummy variable equal to one if a SFS family owns both a TFSA and a RRSP. Table 3 shows that the U-shaped age profile of TFSA ownership is driven by families that own a TFSA only. Even after controlling for other characteristics, families whose head is between the ages of 30 and 69 are 3 to 7.5 percentage points less likely to own a TFSA than families whose head is between 18 and 29. Families whose head is over 70 are between 12 and 24 percentage points more likely to own a TFSA than families whose head is between 18 and 29. In contrast, families that own both a TFSA and RRSP are to have a household head that is between the ages of 55 and 70. Table 3 also shows that family income is positively correlated with owning a TFSA and RRSP and with owning a RRSP, but not with being a TFSA owner only.
I also explore TFSA ownership rates among families that are likely constrained by the annual tax-deferred savings limit. To do so, I restrict the analysis to the sub-sample of families whose reference person is between the ages of 18 and 64. Focusing on this group allows us to better understand the patterns of TFSA ownership among families that are saving for retirement. In Canada, the annual tax-deferred account (RPP and RRSP) contribution limit is the smaller of (i) 18 percent of earnings and (ii) a fixed amount ($22,970 in 2012).
I calculate a family's tax-deferred contribution room using information on the earnings and RPP contributions of the reference person. Contribution room is calculated as follows.
Next, I define a dummy variable called "RRSP limit" which is equal to 1 for all families with positive earnings that have less than $500 of available RRSP room, and equal to zero otherwise. Changing the definition of RRSP limit contributors to these that have less than $1,000 or less than $1,500 in available room does not significantly affect the results. Since unused RRSP contribution room can also be carried forward indefinitely, our measure definition of RRSP limit contributors overstates the true fraction of constrained tax-deferred savers. 16 With this caveat in mind, I partition the age 18 to 64 sample into four groups based on whether a family is constrained by the RRSP limit and whether they own taxable financial assets (excluding checking and savings accounts). The intuition for this is that being constrained by the RRSP limit may more strongly predict TFSA ownership if families also have taxable assets than can be reshuffled into a TFSA. 17 Table 4 (column 1) reports coefficients from an OLS regression of the TFSA ownership variable on dummies for these four groups (the omitted group is families that are not constrained by the RRSP limit and have no taxable financial assets). Column 3 reports coefficient estimates from a similar specification, except that the dependent variable is a family's TFSA balance. In 2012, 22.8 percent of families in the omitted group owned a TFSA. For those in this group, the average TFSA balance among account owners was $8,200. Families that are constrained by the RRSP limit are more likely to own a TFSA and have higher balances only if they hold taxable financial assets. In particular, of families constrained by the RRSP limit and with taxable financial assets, the TFSA ownership rate was 64.3 percent and the average conditional balance was $15,700. These differences are 16 I do not have information on unused RRSP contribution room from years before 2012. 17 Tables B5 and B6 in the Appendix show families with taxable assets that are constrained by the RRSP limit are, on average, older, more educated, have higher incomes and are wealthier than unconstrained families. For example, the mean (median) before-tax family income of the families is $116,000 ($80,000), compared to a mean of $79,000 for all families in our sample. not statistically significant at conventional levels. Columns 2 and 4 confirm that these correlations hold even after controlling for a rich set of household characteristics.
To summarize, the evidence in this section shows that TFSA ownership and balances is positively correlated with education. However, the correlation between TFSA ownership, age and income is different for families that own a TFSA only and those that own both a TFSA and a RRSP. The former are more likely to be very young (18 to 29) or over the traditional retirement age, while the latter are more likely to be later in their working careers and wealthier. Being constrained by the RRSP limit increases the likelihood of TFSA ownership, but only if a family also holds taxable financial assets.
5 Do TFSA balances Displace Other Saving?
Empirical Strategy
An outstanding question is the extent to which TFSA balances crowd-out other saving. 18 The economic relationship I wish to estimate is one between reported taxable or tax-deferred asset balances and TFSA balances for family i in year t. My empirical specification takes the following form.
where A i(t) is family i's holdings of asset A in year t, TFSA i(t) is family i's TFSA balance,
is a vector of family characteristics, δ t are year fixed effects and u i(t) is the residual.
All asset values are transformed using the inverse hyperbolic sine (IHS) transformation.
This allows zero and negative asset values to be defined while retaining the convenient properties of the log transformation. 19 The coefficient of interest, β 1 , can be interpreted as 18 TFSAs may be desirable even if contributions to the account crowd-out other saving. In particular, the availability of the TFSA improves fairness by allowing families that are not well served by tax-deferred accounts to save in tax-recognized form. My identification strategy (roughly) approximates the following thought experiment.
Consider two families (family A and B), each with a married couple and one child. In family A, the child is 18 years old, while the child in family B is 17 years old. Other than the difference in the age of the child, suppose these two families are identical. In 2012, individuals in family A were collectively eligible to contribute $15,000 to TFSAs ($5,000 for each member). On the other hand, members in family B were only eligible to contribute $10,000. Thus, we expect family A to hold larger TFSA balances than family B (all else equal). These two types of families may have other differences that are correlated with unobserved tastes for saving. For example, families with an adult child living at home may have higher earnings and therefore higher savings. Consequently, I adopt a difference-in-differences research design that compares families with "additional TFSA room" to families without "additional TFSA room" before and after the introduction of 
Importantly, all specifications reported below control flexibly for family size and household composition using family size and and marital status fixed effects and their interaction. 21 Therefore, my identification strategy involves comparing the TFSA, taxable and RRSP balances of similar families, with and without "additional TFSA room", both before and after the introduction of the TFSA.
The difference-in-differences IV design is valid if (i) "adult child" families have larger TFSA balances than families without an "adult child" because they have more TFSA contribution room (first stage) and (ii) the counterfactual path of non-TFSA balances for "adult child" families follows the same pattern as families without adult children. Assumption (ii) is the standard parallel trends assumption. For brevity, I sometimes refer to "adult child" families as "treated families". If assumptions (i) and (ii) hold, the estimate for β 1 is a Local Average Treatment Effect (LATE). That is, it is the average causal effect of a one percent increase in TFSA balances on non-TFSA balances for families that were induced to contribute more to their TFSA because of additional contribution room. 22 I estimate the following first-stage and reduced form equations using 2SLS. 21 To avoid small cell sizes we group all families with seven or more members. 22 Lavaecchia (2018) estimates the causal effect of higher IRA and 401(k) limits on tax-deferred savings. To my knowledge, this is the first paper to estimate the causal effect of higher contribution limits on saving in tax pre-paid plans.
TFSA i(t)
There may be remaining concerns with this identification strategy if the non-TFSA as- evolves similarly over our sample period for both treated an control families. Importantly, however, the taxable financial assets and RRSP assets evolve similarly for both treated and control families between 1999 and 2005. 24 After the introduction of TFSAs, the gap in taxable financial assets between treated and control families narrows and the gap in RRSP assets widens slightly. This is due to a slower growth rate in the taxable 23 Similar figures for taxable fixed income assets, taxable bond holdings, checking and savings account balances and net worth (going concern basis) are show in Appendix Figure B1 . 24 I also tested whether the growth rates in taxable financial assets and RRSP assets differ between 1999 and 2005 for the treated and control groups in a regression framework. For all outcomes (including those reported in Table 7 ), I find no evidence that the pre-trends differ between the treated and control families. financial asset accumulation of treated families. Taken together, Figures 4a and 4b suggest that the parallel trends assumption is plausible and that the higher TFSA balances for treated families may have been achieved by displacing saving that would otherwise have been done in taxable financial assets.
Results
I supplement the graphical analysis by estimating the relationship between taxable financial assets, RRSP assets and TFSA balances using 2SLS. Table 6 reports estimates of the crowd-out parameter of interest, β 1 . In Panel A of Table 6 , the dependent variable is log taxable financial assets and in Panel B it is log RRSP assets. The specification in column 1 includes a dummy for having an adult child, year fixed effects and family size fixed effects. In Panel A, the estimate for β 1 is -0.290 and implies that a one percent increase in TFSA balances reduces saving in taxable financial assets by 0.29 percent. However, this estimate is not statistically significant at conventional levels. Columns 2-5 add controls for family composition, the age and education of the head of household, as well as the interaction of these variables with year fixed effects. Across all specifications, the estimate for β 1 ranges between -0.4 and -0.15, with only the specification in column 4 being statistically significant at the 10 percent level.
Similarly, the estimates in Panel B suggest that additional TFSA balances have small, (mostly) positive but statistically insignificant effects on RRSP balances. It is reassuring that for both taxable financial assets and RRSP holdings that the inclusion of very flexible controls for family size and composition do not have a material effect on the coefficient estimate for β 1 . To summarize, the take-away from Table 6 is that TFSA balances do not have a statistically significant effect on overall saving in other assets.
I also explore whether the statistically insignificant estimates for β 1 in Table 6 mask heterogeneous effects in the sub-components of taxable financial assets. Taxable financial assets are comprised of saving in checking and savings accounts, GICs (certificates of deposit), Canada Savings Bonds (CSBs), holdings in other marketable bonds, as well as stock and mutual fund holdings. The variance of stock and mutual fund holdings is larger than the other components of taxable financial assets in our sample. Consequently, it may be the case that some of the other components of taxable financial assets respond to increased TFSA balances but are not detectable in the aggregate.
The estimates in Table 7 suggests that this is the case. Specifically, Table 7 reports estimates of β 1 for several components of taxable financial assets. All specifications include year fixed effects and family size, martial status and education fixed effects (i.e. the specification in column 3 of Table 6 ). The dependent variable in column 1 is total fixed income assets, which is comprised of holdings in checking and savings accounts, GICs, CSBs and other marketable bonds. The coefficient estimate for β 1 is -0.308 and is statistically significant at the 5 percent level. The estimates in columns 2 and 3 show that this decline is driven primarily by a decline in holdings in checking and savings accounts. In particular, a one percent increase in TFSA balances leads to a statistically significant -0.27 percent decline in checking and savings account balances.
The dollar crowd-out estimates implied by these elasticities are sensitive to where they are evaluated in the asset distribution. With this caveat in mind, I convert the elasticities for the dependent variables that are statistically significant into dollar values; I assume they are evaluated at the 2012 means for the sub-sample of treated and control families.
In 2012, the mean TFSA and taxable fixed income balance is $4,125 and $20,875, respectively. At these means, the dollar crowd-out estimate for taxable fixed income assets is -0.308*(20,875/4,125) = -1.56. 25 This estimate implies that the introduction of TFSAs led to less private saving, at least among those induced to contribute more because of additional TFSA room (i.e. the group of compliers).
To summarize, the evidence in Tables 6 and 7 suggests that higher TFSA balances have a statistically insignificant effect on RRSP balances, but lead to a decline in taxable fixed income assets. The decline in the latter is driven by lower holdings in checking and savings accounts, and to a lesser extent, bonds. Appendix Tables B7 and B8 show that higher TFSA contribution room also leads to a decline in the probability of owning taxable fixed income assets (i.e. an extensive margin effect). Thus, at least part of the stock of TFSA balances accumulated during the initial years of the program was achieved by crowding out saving in liquid taxable assets. This result may not be surprising given that that are no restrictions on withdrawals from TFSAs, and that the account was marketed as a multi-purpose savings vehicle.
The evidence in Tables 6 and 7 is consistent with the predictions of standard models of saving and asset location. In these models, households minimize their tax burden by holding relatively heavily taxed fixed income assets in tax-exempt accounts and holding equities in non-registered accounts (Mintz and Smart (2002) , Poterba (2002) , Shoven and Sialm (2003) , Dammon, Spatt, and Zhang (2004) ). The estimates in Table 7 (2015)).
Robustness
The validity of the crowd-out estimates discussed in the previous section relies on the assumption that the taxable and RRSP assets of treated and control group families would have evolved similarly in the absence of the introduction of TFSAs. There are a number of reasons why this assumption may fail to hold. For example, the parallel trends assumption may fail if the amount that families in the treatment group contribute towards their children's postsecondary education increases over time. In this case, I may attribute a decline in taxable financial assets to TFSA balances, when in fact all or part of this decline would be because families use these assets to help pay for tuition or other postsecondary expenses.
I check whether possible increases in expenditures for postsecondary education ex-plain the results from the previous section by directly controlling for whether families have children enrolled in college or university. Specifically, I add a dummy variable for whether the family has a child enrolled in postsecondary education to the specification in column 3 of Table 6 . The results are reported in Table 8 . Reassuringly, the estimates for the crowd-out parameter β 1 are almost identical to those in Tables 6 and 7 . For example, the estimate in of -0.205 in column 1 implies that a one percent increase in TFSA balances leads to a 0.21 percent decline in taxable financial assets; this estimate is statistically significant at the 10 percent level. Similarly, the estimates for RRSP assets, taxable fixed income assets, bonds and holdings in checking and savings accounts are unchanged.
As another robustness check, I check whether our estimates of the crowd-out parameter change when the sample is restricted to families with children between the ages of 15 and 21. Recall that the thought experiment described in Section 5.1 involved comparing the savings of two families that differed only in the age of their children; one had a child that was 17 years old while the other had a child that was 18 years old. However, my baseline sample is all families with children. Thus, the control group includes families with minors that range from newborns to 17 year olds, and the treated group includes families with adult children that are older than 18. Restricting the sample to families with children between the ages of 15 and 21 better approximates the thought experiment described above. The cost of restricting the sample in this way is that the sample size falls from 13,444 to 3,779.
One consequence of the smaller sample size is more imprecision in both the first stage estimates and in my estimate of the crowd-out parameter. For example, although the sign and magnitude of the first-stage estimates do not change, the first stage F-statistic for the relevance of our instrument falls from 54.87 to 6.34 in my preferred specification (i.e. the specification in column 3 of Table 6 ). Table B9 in the Appendix reports estimates of the crowd-out parmater β 1 when the sample is restricted to families with children between the ages of 15 and 21. Although none of the estimates are statistically significant at conventional levels, the coefficient estimates for taxable financial assets, RRSP assets, taxable fixed income assets, taxable bond holdings and checking and savings account holdings are similar in sign and magnitude to those reported in Tables 6 and 7. I also check whether higher TFSA balances predicts changes in baseline family characteristics such as immigrant status, education and income. The idea is that if the identification assumption holds, then higher TFSA balances should not be related to predetermined family characteristics. Specifically, I estimate equations (4) and (5) using 2SLS and control for family size fixed effects only. The results are reported in Table B10 in the Appendix. It is reassuring that higher TFSA balances only predict a small statistically significant change in one of of the 10 baseline characteristics I consider; the likelihood that a household head has a university degree. However, as I show in Tables 6 and 7 , controlling directly for education attainment and its interaction with year fixed effects does not have much of an effect on my estimate of the crowd-out parameter. I conclude that my baseline results are reasonably robust and that it is likely that higher TFSA balances displace saving in taxable fixed income assets, especially holdings in checking and savings accounts.
Conclusion
This paper presents new evidence on the take-up of TFSAs, a tax-preferred savings account introduced in Canada in 2009. Using information on TFSA ownership, balances and a rich set of individual and family characteristics from the 2012 SFS, I characterize the profile of TFSA owners. I find evidence of modest take-up of TFSAs among younger, moderate income families that likely face disincentives to save in traditional tax-deferred accounts. The account is extremely popular among older, highly educated, high wealth families, especially those that are constrained by the annual contribution limit for taxdeferred savings accounts. The latter group, although about only five percent of the pop-ulation, comprises a larger fraction of TFSA owners and balances than the former group. This casts doubt on the likelihood that potential future TFSA limit increases will encourage saving for most Canadians.
I exploit plausibly exogenous variation in the maximum amount a family can contribute to a TFSA each year to estimate the causal effect of account balances on other saving. My estimates suggest that TFSA balances crowd-out (displace) saving that would otherwise be done in taxable financial assets. This effect is driven by a decline in taxable fixed income assets and checking and savings accounts. One important caveat, mentioned earlier, is that the crowd-out estimates are a LATE for families that are induced to accumulate larger TFSA balances because of more contribution room. This LATE may not be generalizable to other families.
These findings have important implications for the policy debate on the merits of increasing the TFSA limit. For example, on the grounds that further increases in the annual contribution limit will disproportionately benefit the wealthy with little net new saving, Kesselman (2015) argues that annual contribution limit should remain at $5,000.
He also argues that the TFSA contribution limit should be linked to the annual limit for tax-deferred accounts. My results suggest that while the TFSA is popular among middleclass and high income households, average account balances imply that these families are currently contributing far less than $5,000 per year. Moreover, if the LATE I estimate in Section 5 is generalizable to other families then most TFSA balances accumulated to date do not represent new saving. Notes: All dollar values are inflated to 2012 levels using the Consumer Price Index. Figure 1a shows TFSA ownership rates by the age of the family's SFS reference person. Figure 1b shows average TFSA balances by the age of the SFS reference person. Table 6 ). Heteroskedasticity robust standard errors are reported in parenthesis. * p < 0.1, ** p < 0.05, *** p < 0.01.
A Comparison of TFSAs with other tax pre-paid savings plans
TFSAs share some similarities with tax pre-paid savings plans introduced in other developed countries over the past 15 years. In the United States, Roth IRAs are a tax prepaid retirement savings account offered by financial institutions. Unlike TFSAs, contributions to Roth IRAs are earmarked for retirement consumption and withdrawals before age 59.5 incur a 10 percent penalty. Moreover, the Roth IRA contribution limit is linked to an individual's traditional tax-deferred limit. 26 The Economic Growth and Tax Notes: All dollar values are inflated to 2012 levels using the Consumer Price Index. Figure B1a plots average (log) fixed income asset balances for "additional TFSA room (treated)" and "non-additional TFSA room" families over time. Figures B1b, B1c and B1d plot the same relationship for log bond holdings, log checking and savings account balances and log net worth (going concern), respectively. The dashed line represents the introduction of the TFSA in 2009. 754 7,194 13,534 6,202 65-60 3,317 6,702 10,271 9,636 20,213 8,649 70-74 2,499 6,662 11,113 13,236 13,719 7,561 75-79 3,307 7,293 12,564 11,678 14,758 8,137 80+ 2,443 6,724 10,863 13,746 19,704 6,788 Total 1,578 3,550 4,584 5,140 9,709 4,527
Notes: The sample is all 2012 SFS families whose reference person is over the age of 18. All dollar amounts are inflated to 2012 levels using the Consumer Price Index. Notes: The sample is all 2012 SFS families whose reference person is over the age of 18. All dollar amounts are inflated to 2012 levels using the Consumer Price Index. Table 6 ). The first-stage F-statistic is 6.34. Heteroskedasticity robust standard errors are reported in parenthesis. * p < 0.1, ** p < 0.05, *** p < 0.01. 
